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Introduction: Fentanyl transdermal patches have been widely used in the treatment of chronic pain and in
palliative care settings since 1991 in cases where prolonged opioid use is often necessary. Transdermal drug
delivery is deemed safe and effective with the advantages of delivering a steady dose of the drug and improving
patient compliance due to its ease of use. However, intentional and unintentional misuse and overdose using
transdermal opioid patches has been widely reported in the literature.
Case presentation: We describe the case of a 77-year-old Caucasian woman who developed severe opioid toxicity
while sun tanning, likely due to altered fentanyl transdermal patch function in a heated environment. As a result of
prolonged sun exposure due to an opioid-induced coma she then sustained hyperthermia and severe burns to her
abdomen and lower limbs. This inadvertent fentanyl overdose necessitated initial treatment in intensive care and
follow on care in a specialist burn unit.
Conclusion: Patients who are using fentanyl patches and their relatives should be educated about how to use the
patch safely. Healthcare practitioners should warn patients about the possibility of overdosing on transdermally
delivered drugs if used incorrectly. They should avoid strenuous activities and external heat sources such as
warming blankets, hot water bottles, saunas, hot tubs or sunbathing and should seek medical attention if they
develop a fever. Additionally, any burns sustained in the context of altered consciousness levels such as in this case
with opioid overdose should raise suspicion about a potential deeper burn injury than is usually observed.
Keywords: Fentanyl, Opioid overdose, SunburnIntroduction
We present the case of a 77-year-old Caucasian woman
who showed classic signs of opioid overdose while using
a fentanyl patch after prolonged sun exposure leading to
coma. This was further complicated by full-thickness
burns requiring transfer to and treatment in a specialist
burn center.
The analgesic fentanyl is a synthetic phenylpiperidine de-
rivative 50 to 100 times more potent than morphine. It was
introduced into clinical practice in the1960s [1]. Several
methods of administration exist including oral preparations,
intravenous injections and the transdermal patch. Over the
past few years, the Fentanyl Transdermal System has been* Correspondence: ksindali@gmail.com
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reproduction in any medium, provided the orincreasingly used in the treatment of chronic pain and in
palliative medicine.
Millions of patients have used a transdermal fentanyl
patch to control their chronic pain since this medication
delivery system was approved by the US Food and Drug
Administration (FDA) in 1991.
One of the main advantages of transdermal drug deliv-
ery is the steady release of the substance resulting in a
consistent plasma concentration. In addition, the weekly
or twice weekly application is convenient and easy to
use for patients, thus improving compliance.
However, numerous fentanyl-related mortalities and
morbidities have been reported in the literature. Three
case reports have described opioid overdose in patients
after exposure of the patch to heat, either from an exter-
nal source or through strenuous activity, resulting in
increased core body temperature and subsequentlyLtd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
Figure 1 Figure illustrating full-thickness burns on central abdomen needing surgical debridement.
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and in one case, fatal respiratory arrest [2-4].
We believe that this is the first case report resulting in
coma and full-thickness burns from the Fentanyl Transdre-
mal System and highlights the importance of providing
clear advice to patients to avoid heated environments in
order to avoid this potentially life-threatening complication.
Case presentation
A 77-year-old Caucasian woman who was using fentanyl
patches (50 micrograms/hour) to alleviate chronic back
pain fell asleep in the sun while on holiday in the South of
France. Her only other co-morbidity was atrial fibrillation.
She was found unconscious six hours later and an ambu-
lance was called. Upon arrival of the medical team, the
patient displayed signs of opioid overdose with respiratory
depression, miosis and a Glasgow Coma Scale (GCS) of 3/
15. Her core body temperature was 41°C. She was given
two doses of naloxone promptly which increased her GCS
to 5/15 (E1 V2 M2), and was started on intravenous para-
cetamol. She was intubated, ventilated and admitted to
the intensive care unit of the local hospital. A full clinical
examination revealed widespread erythema covering the
majority of the anterior surface of her body as well as
widespread blistering over her abdomen and on both
lower limbs. She remained ventilated for 48 hours and
required intravenous fluids resuscitation to correct her de-
hydration, acute kidney injury and electrolyte imbalance.
She made a gradual recovery and was discharged seven
days after admission with no neurological sequelae.
Immediately after returning to the United Kingdom,
she was referred to a specialist burn unit for further
management of her burn wounds. She was found to havemixed-depth burns including full-thickness areas on her
abdomen, both thighs and lower legs which were treated
conservatively with Flamazine (silver sulfadiazine cream)
(Figures 1 and 2). She required surgical debridement of
her necrotic abdominal burn wound which subsequently
healed well along with the other wounds.
Discussion
This case highlights a potentially very serious side
effect of transdermal fentanyl. Our patient nearly
died as a result of this inadvertent fentanyl overdose
causing coma, respiratory depression and severe de-
hydration with deep dermal burns from sun
exposure.
Heat is known to increase skin permeability to
drugs by several mechanisms. Raised temperatures
increase microcirculation and blood vessel perme-
ability, which aids drug transfer into the systemic
circulation [5].
It is estimated that an increase in normal skin
temperature from 32°C to 40°C results in a 10- to
15-fold increase in cutaneous blood flow as demon-
strated by laser Doppler [6] and that a 3°C increase
in body temperature elevates the peak fentanyl
plasma concentration by 25% [7]. Another study
showed that heating the patch during the first four
hours after application increased the maximum
plasma concentration almost three fold [8].
Three other cases of fentanyl overdose directly at-
tributable to heat have been reported. These include
one patient who inadvertently placed a heating pad
over their fentanyl patch and subsequently developed
symptoms of opioid overdose. In another patient, a
Figure 2 Figure illustrating full-thickness burns on lower legs treated conservatively.
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patch during surgery and they also developed signs
of opioid overdose. In a third case, excess outdoor
activity on a sunny day also led to coma in a patient
using a fentanyl patch [2-4].
In this case, the patient’s core body temperature was 41°C
when she was found unconscious and, although the plasma
concentration of fentanyl was not measured at the time of
hospitalization, one can assume that the heated environ-
ment caused a rise in the fentanyl plasma concentration,
leading to respiratory depression, altered consciousness
levels and eventually coma. Her comatose state inhibited
her natural waking mechanism causing hyperthermia andunusually severe sunburn requiring treatment in a specialist
burn unit.
Conclusion
Patients who are using fentanyl patches and their rela-
tives should be educated about how to use the patch
safely. Healthcare practitioners should warn patients
about the possibility of overdosing on transdermally
delivered drugs if used incorrectly. They should avoid
strenuous activities and external heat sources such as
warming blankets, hot water bottles, saunas, hot tubs or
sunbathing and should seek medical attention if they de-
velop a fever.
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consciousness levels such as in this case with an opioid
overdose should raise suspicions about a potential dee-
per burn injury than is usually observed.
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